Determination of molecular changes in soft tissues under strain using laser Raman microscopy.
The paper presents a non-contact technique to examine the molecular changes in a collagen fibre subjected to in vitro axial tension. Laser Raman microscopy was employed to monitor the vibrational changes in specific assignments of the Raman spectrum of collagen. Results were presented in the form of Raman wavenumber shift as a function of applied tensile strain. Two distinct responses were observed depending on whether the vibrations were axial to, or normal to, the collagen backbone. The former response produced a decrease in wavenumber values, indicating tension, whereas the latter produced an increase, indicating compression. The rate of wavenumber shift with applied strain was non-linear in form, with a marked increase at higher levels of applied strain, for example, a strain 4% in the case of axial vibrations. This technique can prove to be a powerful tool for examining deformation at the molecular level in collagenous tissues.